In this issue of the British Journal of Anaesthesia, van Lier and colleagues 1 report the findings of a large cohort study to determine whether postoperative hypotension was associated with postoperative high-sensitivity cardiac troponin T (hscTnT) elevation. 
In this issue of the British Journal of Anaesthesia, van Lier and colleagues 1 report the findings of a large cohort study to determine whether postoperative hypotension was associated with postoperative high-sensitivity cardiac troponin T (hscTnT) elevation. 1 They studied 2211 adult patients over the age of 60 years who underwent non-cardiac surgery. 
Are the results plausible?
Several recent studies have shown an association of intraoperative hypotension with adverse clinical outcomes, including postoperative myocardial infarction and cardiac troponin elevation. van Waes and colleagues 2 showed that a 40% decrease from the pre-induction mean arterial blood pressure (cumulative duration >30 min) was associated with a 1.8-fold increased risk of postoperative myocardial injury. In secondary analysis of the large VISION study, Abbott and colleagues 3 found that an intraoperative systolic blood pressure <100 mm Hg was associated with a 1.2-fold increased risk of postoperative myocardial injury and a 1.8-increased risk of mortality. Hallqvist and colleagues 4 observed that a greater than 50% reduction in intraoperative systolic arterial pressure compared to baseline was associated with four-fold increased risk of developing postoperative hscTnT elevation. Thus, the preponderance of evidence suggests that intraoperative hypotension is associated with postoperative cardiac troponin elevation. As an extension, it is thus indeed quite plausible that postoperative hypotension is also associated with postoperative cardiac troponin elevation. However, are these two conditions causally linked? In other words, does perioperative hypotension cause postoperative cardiac troponin elevation? I will argue that we should approach this question with the necessary rigor and a dose of healthy scepticism.
Does perioperative hypotension cause postoperative cardiac troponin elevation?
It is biologically plausible and of course possible that intraoperative hypotension causes postoperative cardiac troponin elevation. Potential mechanisms may include supply-demand mismatch leading to myocardial injury and necrosis. Since the current evidence levels stems from observed association, but not proof, we must be vigilant to exclude other potential causes that could explain postoperative cardiac troponin elevation.
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There are several important considerations. First, we need to understand if patients with a postoperative cardiac troponin elevation already had an elevated cardiac troponin value prior to surgery. Chronically elevated cardiac troponin concentrations are commonly seen in heart failure, ischaemic heart disease, and chronic kidney disease. It is possible that some of the cardiac troponin elevations we observe after surgery may have been present prior to surgery and simply indicate patients with severe cardiovascular comorbidities. 6 Second, perioperative complications such as pulmonary embolism, haemorrhage, and respiratory failure can cause hypotension and organ damage including myocardial injury. In this case, hypotension would be a symptom but not a cause of postoperative cardiac troponin elevation. Third, we often assume that the presence of cardiac troponin elevation indicates myocardial injury or damage. This may not be the case. It is conceivable that prolonged hypotension causes acute kidney injury. Acute kidney injury reduces renal clearance of circulating cardiac troponin (a protein), leading to elevated blood cardiac troponin concentrations. Thus, postoperative cardiac troponin elevation might in some cases indicate the presence of acute kidney injury rather than myocardial injury. Therefore, there may be other plausible reasons that could explain the association between intraoperative hypotension and postoperative cardiac troponin elevation. Unfortunately, observational studies will not be able to definitively answer the question of causality. Such definitive answer may only come from randomised controlled clinical trials that will test the hypothesis that preventing and aggressively treating perioperative hypotension and/or maintaining a "normal" blood pressure will lead to improved clinical outcomes and reduce postoperative cardiac troponin elevation. Coincidentally, one such trialdvery relevant but also somewhat controversialdwas just published. 7 In the INPRESS trial, 292 high-risk patients undergoing major non-cardiac surgery were randomized to either individualized arterial pressure management (systolic arterial pressure within 10% of preoperative reference value via continuous infusion of norepinephrine) or standard regimen (ephedrine for any decrease in systolic arterial pressure below 80 mm Hg or 40% lower than the patient's reference value). The INPRESS study found an approximately 30% reduced risk of postoperative organ dysfunction. Despite its limitationsdsmall sample size and dissimilar drugs to treat hypotensiondthe study is among the first to show that preventing and treating perioperative hypotension reduces adverse clinical outcomes. However, is it enough to target 'hypotension'? Is not hypotension a symptom rather than a real clinical condition? Is hypotension itself dangerous, or only in the presence of hypovolaemia or anaemia, or only in high-risk patients? Is there a duration of hypotension that is benign or are all episodes potentially harmful? Other secondary analyses of the VISION study have found associations between increased preoperative pulse pressure (>62 mm Hg), independent of systolic pressure, 8 and of preoperative heart rate >96 beats min e1 with myocardial injury, 9 suggesting the importance of other perioperative haemodynamic factors. It will take a concerted research effort to answer these questions definitively and determine whether intraoperative hypotension causes postoperative cardiac troponin elevation or is just associated with it.
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